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SAMPLE COLLECTION

Dr, Tom Munson of the Annapolis Field Office, Annapolis Science

Center, Region 1 1 1 , Environmental Protection Agency sent us on February

24, 1977 six groimdwator samples collected from different sites around

the Llangollon Landfill for analysis of trace organics. Each sample was

shipped in a one-gallon nlass container and in a_4-oz. v i a l . Due to the

unavailability of an oven to muffle the one-gallon solvent containers,

all of them were cjwjK'i by rinsing with n-hox,fii;e solvent. Figure 1

gives the specific locations from which these samples wore collected.

They are marked by sanple numbers 2, 3, 4, 6, 7, and R (Figure 1),

SAMPLE IWTAMTIOfl Ai;.:: AliALYMS

Each sâ Jj,' was subject to volatile- organic analysis (VflA) and

detc'iririiilicin of organics in the a d d a i i J the l>:"><: extracts. Figure 2

giver, the procedures for s t r i p p i n g of vnU':ik organic cos.'xfliR:.!

sa,.pl(:S. Finure '.' sliO'.;.. ;. ricb":::'!!.i: of ! ' • • e l i i l . i o n r.\ •!••.':: for th:;





125 ml of water
space glass

collected
container

Trnnsfe

in zero-head

• sample to cleaned
stripping flask,

1000 ml

Strip water sample at 60°C for 20 min-
utes with a nitrogen flow rate of 200
ml per minute into a 17 cm x 0,525 cm
01) (1/1 in,) stainless steel column

containing 0.5 gram of Tcimx GC,

Seal Tcnax trap at both ends with
Swagolol; cap1., and seal trap in ylass
tube which has been baked at 150°C

overnight.

__ ••- • • t . .- - - -- .

Samples are prepared in pairs for gas
chromatoyraphic quantitation and GC/MS
identification. Analyses to be com-

pleted w i t h i n one week.______

(ked)

Figure 2 Protocol for Stripping of Volatile Organic Compounds in
Aqueous Samples.
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stripped volatile':', from the Icnox-RC traps. The valvi', supplied by

Viilvco, is o two-position, six-port valve which can be heated to 200°C,

When installed, both the Tenax-CC trap and tha valve can be heated 'to VDJ .'
\ h fu I

2!iOnC while the valve, transfer lines and GC i'nlct arc held at 200°C. ••

The carrier flow to the GC column is not interrupted and the column is

never exposed to the atmosphere. Also, traps can be swept with carrier

gas before connecting them to the GC column, again eliminating exposure

of the column to the atmosphere and in the GC/KS runs eliminating water

vapor. The zero-dead volume construction of the valve virtually eliminates

losses of sample and cross-contamnation between samples,

The volatile orcjanics were analyzed on a 36f en; (12-foot) by 2-mni-

11) glass column packed with 0.2!; Carbowax 1SOQ on 60/80 mesh Carbopack

C (Supelco, Inc., Belle foil l.c, P/\). The trapped compounds were desorbed

from the Tenax-GC column trap at a peak tempera hire of 2!J00C for six

minutes with a helium flow of 10 inl/min. The glass GC column was held

at ambient temperature during this period. The oven temperature was then

programmed to increase; at 8 C/min to POO C and held there for the remain-

der of the run, Mass spectra were acquired for m/o 33 to m/e 3'jO a I a

scan rate of 2.3 seconds per mass decade and at an ioni;:ation potential

of 70 eV cm a Varian-t-'AT 311A GC/I-'.S. Data wore acquired on a Va nan-MAT

SS100 data system and stored on a magnetic tape or disk carUrideje for

later analysis with ADP-Cyphenotrks Mass Spectral Search System (KSSS).

The less volatile organic compounds present in the aqueous samples

were recovered by a so riot, of extractions as outlined in Figure: 1, The

extractions shown allow the separation and ick-ntification of a large num-

ber of compound1,. Sar.plor, of 3.0 lilrrs wc'iv spil.'.;d with camphor as the

internal standard. 'Ilie- p'! was ad.juttod to II1, and then tlA'Pj\|e.flcn(»>tr;>--nil I U U 0 J ̂



3. 8- l i t e r water 5 aiiip 1 e in l-gal lon gl ar.s container QRIOINM
•*&•

of
ike wi th
IlkillUlllol

]'j,2 ng of
solution,'

camphor1'
S t i r fo-

from 30 |il
15 minutes.

(Red)

Adjust fill to M2 with NaOII p e l l e t s ,
-$3>-

Extract three times with 200 ml of chloroforain 100/50/50 ml portions
under mechanical n g l l a l i o n ur.ing Teflon-coaled magnetic bar,

aa Kxtraat ^^
160 to 185 ml of solvent extract
concentrated lo 2 ml w i l h Kuderna-
Danish (K-D) evaporator,

•*&•
Concentrate to O.'i n ! (ircasured by
weight) w i t h Micro-K-D evaporator.

•\p-
Store in v i a l s v;ith Teflon-coaled
septum In 100/100/200 u! portions
in refrigerator,

Acid Extract-
Adjusl aqueous layer pll to ^2
wi Hi concentrated IICI .

Vî -

Spike wi th l|0, 2 ng of 2-elhyl
hcxnnoic acid fro::) 80 n 1 of
melhanol solution,

•<3>-

Extract three linos w i l h 200 ml
of chloroform |n 100/50/50 ml
portions.

*&•
Concentrate lo 5 ml w i t h K-0
evaporator.

<;>>•

Concenlrale to dryness w i t h
Micro- 1',- B evaporator followed
hy helium blowing, then dilute
hack lo O.'i ml w i t h mc/lliy Icne
ch lorido.

^

DAM (diii.ioMollumc) ircatincnl in
me thy lone chloride'.

"v»-
1 i x firm 1 voluin'j lei O.'i M| in
via Is for analys is,

ARI00353
'•''Li'.-, recovery (''70-J d'.i" lu cii:<l i Ail iu.': al hi;;', ,• H. T'" :.r;ir, i ti vi ty for camphor
o;i OV-I'/ Co I u.i;n'j iiiic! llu: F i l l i:. hitilier lh,i;: fur n,i;i'itha le:i-_.

iijiire /i Procedure fur !.>.•.• hi".'. ;:'.ii! C':tr.:'. tii'.1. u! tv1 l i ' c vnlii'.ilc1 drg;inics.
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The solvent war. thus rva|orated t(i ?. ml in a Kuderiiii-Danish evaporator

(Kontes, Vinclaiu!, lul), and, subsequently, to 0,1 ml in a nricro-Kuderna-

Danish evaporator. This sample VMS subject to c|iiantUiilion by cjas
i ORIGINAL

chromatography and identification by GC/KS. The aqueous sample was (Red)

further acidified to pi I 2 and after the addition of a second internal

standard (2-ethyl hoxanoic acid) it was extracted with chloroform. It

was evaporated to 6 ml in a Kuderna-Danish evaporator. Methylation of

the concentrated acid extract was carried out in a hoot! using purified

diazoniethane. Prior to methyl a lion chloroform was replaced by methylene

chloride. The final volume was adjusted to 0.1 ml and the sample was

examined by the GC and GC/MS procedures to separate, quantitatc, and

identify the various organic species present. The solvent extracts were

analyzed on a 36G-cm (12-foot) b,y ?-inm-ll) glass column packed with 3?!

OV-17 on Supelcoport 80/100 mosh (Supelco, Inc., llellefonte, PA). One

microlitpr of extract VMS injected on column. The column temperature

was held at 50°C for 6 minutes and then programed at 10°/min to 300°C,

where it was held for the remainder of the analysis. The specific

column and GC conditions employed here, however, do not provide good

separation of low MW volatile fatty acids, i.e., C,-C. monocarboxylic
,./\.

acids, since the Cg fatty acid internal standard appears in a _vory early ^ ^-

stage of tlie GC run. Other col inns and dC conditions should bo used for

determining these low Iv,' volatile fatty fluid:;, MS scans were made from

m/e 33 to m/e GOO w i t h the san:» conditions as in the analysis of VOA,

p.r.stiLTs A:;;I Discussion

fe'Milts of orijtiiiic analyiiis o" tli'.'M: samples ai'e give1, in Tan res" 1 to

I,1:. Tfil-l!.1 1'! sir^ari/iv:-, thr (iv.'rall \'i'.\\\'\ of Ih- \>.-\:.\ of c.nnta:rination
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of each sample based on the number of organic compounds present in concen-

trations of above 1 |i(j/( (ppb) in all three fractions, i.e., VOA, acid and

base extracts, It is seen from Table 19 that water sample No. 8 from the

Artisian well appears to be the cleanest, This is followed by sample No. 2

from the Monitoring Well M2. Sample No. 3 and No, 1 represent the most

contaminated water samples among all six analyzed. They are followed by

sample No. 7 and No. 6 which are somewhat less contaminated than sample

No. 3 and No. 1 and arc more contaminated than sample No. 8 and No. 2.

The fact that the sample No. 2 is much cleaner than the corresponding

samples (Ho. 3 and No. 1) collected from well located immediately around

the landfill, indicates that either the groundwnter moves in the south-

eastward direction as shown on the map (Figure 1) or the l a n d f i l l around

the Monitoring Well M2 (sample No. 2) is more stabilized or is located

somewhat higher above the water table than that where the other two wells

are located.

Sinceonly one bottle of 4-oz. v i a l , instead of 3 as required for

J/OA,_waj_ received for each sample, they were used mainly for qtiantitation

purposes. The VOA samples prepared for GC/MS identification were actually

taken from the one-gallon glass containers previously used for containing

various solvents, such as hoxane, methylene chloride, chloroform, and

acetone as uidicatodby the labels oii_tliofic JjOltles. Because the high

background contamination levels exerted by these solvents greatly impaired

the fiC/KS analysis, only f> nil of the water samples from the one-gallon glass

container^ weroMised for TOAjuuiJ.ysjj_. This reducf-. en-sally the sqnsitivj-

J.yjif the VGA method employed in this sh.rly. Also, the C(fllft'(|i"(}Wt>CB)fa

e.g., n-hexane, methyl pontane, and he>:M;->l, h:i'.'!; been foiih.i ubigui tously

in all VOA r.rimpler,, Mriv,! in:i r:ii\-:iy\\^:i(in :•;,• I. hi; n-hexane iis_otl foi-

rinsiri';] nil tlir:.;1 0" --t|:il Inn '}];•'..•, an-.'.:t'.<. '"."... Hi;1 pvo:.'-:,(::' nf h i g h
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concentrations of nictjiy 1 cno c_h 1 ori_tlgj_chUi£aIo.i'Jii-and_aE£Uino in VOA of
thesesjim2|ciJLlsQ_lU(|qi£St5 cai*rjmifl-ovt'r frpni Lhp til ass containers pre-

viously used for containing these solvents. Since the detection limit of
the specific VOA method employed in this study is as low as 0.1 ppb,

they are highly susceptible to contamination by other volatile organic
solvents. Even a small quantity of solvent vapors normally present in

the laboratory cnvironiiioivyvould tend to contaminate the VOA analysis.

The detection of a number of phthalates, e.g., dlbutyl, di-(2 ethyl
hexyl), cliethyl, etc., in both the acid and the base extracts may be a

result of contamination from the plastic materials (e.g., plasticizers)

used in the lid and the liner of the one-gallon glass solvent bottle, or

thai used in the well casing, pump parts, and transfer tubings. ]» future
samplings a piece of Teflon linpp slmnlfl IIP pl;,rn^ hft-.W" thn lid an;[

the container and efforts to avoid usinti any plastic parts, except Teflon,

in sample collection should be made.

The fact that a large number of the unidentifiable peaks present in the

acid and the base extracts of samples No. 3 and lio. 1 is rather discouraging.

This is actually limited by the mass spectra data available' in the Mass

Spectra Search System (I-1SSS) employed in this study, Although the MSSS

is considered to be one of the most comprehensive library (35,000 chemical

compounds) for MS search, the last time the MSSS was revised was about

two years ago. A large number of mass spectra data Lav;.' since been

developed by the US [PA Laboratories at Athens an:! Cincinnati which have

not yet. been incorporated into the current MSSS. nevertheless, all of the

bar charts and mrisr. lisls for these iinkr/wns ,ire avnilii!.'|l]cfif|>iOQ0i{J.iC

identification of these co-i^nmd:,. An.-ithcr ii;';>rj::.h i:, In UM1 glass

capillary coin:::1!', to Ivl UT ru.'.ulvc tl:;o;.' p;<'.:.: ;;(• l.l'a' ihi'y can be

idch'.i fitt! More por,i t i v i - 1 ; . . ',•: ai'' (.':'i •:•::: I;, in UK prc/f-r.s of d;;vi;lopin(|
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capillary glass high-resolution columns which can be used for separating

a few of the highly contaminated water samples. The SCOT and the WCOT

high resolution glass capillary columns will be studied.

RECOMMENDATIONS

In order to eliminate any confusion in the future, the water samples

shall be collected according tc the following procedures.

1. The specific sampling sites shall be selected in consultation
with Dr. F. I). DeHallo

1. A 1-gallnn Pyrex glass container shall bo used to store the
water sample in which the organics in the acid and the base
extracts will be determined. This container sjiall be iiiiifflod
(fiSfrfM nyprnight pp>- in nr.y. ]n the ovont when a muffled"
furnace 1 s not available, a new 1-gallon Pyrex container shall
be used. ln_no circumstance shall, the organic sojvenl. bottles
bo used f orjanipl e col 1 cc ti OIL. A small piece" of TeTTon.lino'f'
sjiaTI be jlacoel jjotween thc_1 j'tLjmd the Jipjijta inpr ._'ojni nijni ze
cbhlilini na ti on~b.v~ _tfie_ ĥ l".

3. Three (3) muffled J/!SO°C. overnight) 4-oz serum Jjottlcs with
zero-dead volume and Teflon faced sepTiM slYaTTbo isccTto
store tho water sample in which the \mlat ile.oi:gaa;xr w i l l be
deterininod

1. Prior to sample collection, all containers and v.als are to
be rinsed several times with the water sample |j be collected,
The use of any plasticliatenals, wi tirt'hb cx~ce~|ition of Teflon
shall bo avoided in sample collection, lio preservatives shall
be added. The sample shall bo refrigerated or iced down as
soon as it is collected

f. All samples arc to bo jjhjjui.e.d. j.i r- freiyli-t within one day
after collection to the attention of

Dr. Edward S, K. Chian
3217 C i v i l r.iifjr. Illclfj.
Univerr.il.y of l l l i n i r i r ,
UrLaiiu, II. GUiOl

'Upon dol ivory of the san;|iliT. for shipiir,:]
follow.-;! up w i t h ;i Itlophoiif- call (?.]'/-
Dr. Cl:i;.n of llio cipproxir.ri!" I ii:::; of sa."1;.!!.1 a r r i v i i l at tlic
Llr! :iMu-CI:.r"piiitj!i Air|Hirl r,» ilio proi'.er K''I an :.' ''.T.t CR\\ b;
P"!'!'.. I.e. p i r ; l : up tlic !;;:":pl(.':, .
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Table 1

Llangollon Landfill Sample No. ?., VOA

Monitoring Well #12
(Total number of Peaks > I PPb 20)

Relative Retention Approximate .
Time*____ Compound Level (PPb) (Vû

0.59 -Acetone 1
0.95 Tetrahydrofuran 6 ,
1.00 -Chloroform 32 ?iu" v' ' '
1.01 Dichloroetlieiic < 1
1.15 Dichloroethane < 1
1.17 Methyl ethyl koto-no < 1 L ,
1.33 Hcxene-1 32 (vV ' f"~
1.10 Triirethyl Siol 1
1.52 '• Methyl pentane 32
1.57 Bezene 5 • •i«/lW~'
1.58 Trichloroptheiiu 5
1.71 - n-l-lexane 10 ''
1.91 HoxanoiK; (Pinacolono) 1.5
2.05 3-llexanono 1
2.10 2-llexanon? < 1
2.17 Toluene 1
2,21 H-llexanol 1

*Rcliit.ive to Cliloroforn

ARI00358



Table 2
Llaiujollon Landfill Sample No. 2, Acid L'xlract

Monitoring Well M2
(Total Number of Peaks > 1 PPb 7)

Relative Retention Approximate
Compound Level (PPb)

0.12 2-Ethyl hexanoic acid (Is)1"
0.69 Accnaphtheno (or Diphenyl) G
0,76 Cio Terpinool 1C
0.92 Methyl pal mi la to 1.5
1.00 f Di butyl phthnlate + Methyl Stcaratc 3
1.01 Bleed
1,05 Bleed
1.22 fdi-(2-cthyl licxyl) phthalatc 3
1.28 C15 Terpineol • 1

*Rclativc to methyl stearate

ARI00359
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Table 3
Llangollon Landfill Sample No, 2, Base Extract

Monitor Hell M2
(Total Number of Peaks > 1 PPb 7)

Relative Retention Approximate
___Time'1____ Compound Lcvol (PPb)

0,13 Diethoxyethane 3
0,35 Dichlorohutane 21
0,37 Unknown •= 1
0.51 Camphor (IS)
0.76 C10 - Tcrpineol 1
O.JJ3 . Die thy 1 phthalate 3
1.00 ('Dibutyl Phthalate 2
1,15 Bleed 1
1,22 C terpineol 1

*Rolativc to mtthyl palmitntc

flRI00360
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Table 4 I1''1" '
Llangollon Landfill Sample Ho. 3, VOA

Monitoring 1-,'ell ;'42
(Total Number of Peaks > 1 PPb 29)

Relative Residence Approximate
Time*____ t-omiwiiid. Level (PPb)

0.54 -Acetone
0.94 Diethyl ether
1,00 • Chloroform
1.26 llexcne - 1 251
1.32 Methyl-Tctrahydrofuran 10
1.36 Trimethyl Silol 5
1.44 ; Methyl Pcntane 13
1.19 Benzene 2
1.63 • llexane 923
1.97 3-Hexanono 130
2.02 2-llexanone 93
2.10 Toluene 56
2.13 n-llcxanol 61
2.24 Chloroben;:ene 4

^Relative to chloroform

ARI0036



Table 5
Llangollon Landfill Sample llo. 3, Acid Extract

Recovery Well //29
(Total Number of Peaks > 1 Pl'b 11)

Relative Retention Approximate
Time'' Coinp_mind Lo.^1 (PPb)..

0,35 Unidentified ^ 28
0.11 2-Elhyl hcxanoic acid
0.45 Unidentified •= 1
0.17 " •• 1
O.GG " < 1
O.C9 " B
0,71 Illcotl
0,73 Unidentified 1
0,79 C, substituted Naphthalene 1
0.81 Unidentified 1
0.8? " 10
0,86 " 16
O.B9 " B
0.92 Methyl palniitnle 9
0,93 Urn' den ti find 8
0.95 " 19
1,0 ' Dibutyl phthalatc -i

Methyl SU;earale 21
1,03 Unidentified 0

1.05 c1!i"i;G0'C15 Cill'flh01' Ti"10' 19
1.12 Unidentified H
1.1 !i Bleed
1.17 Buly 1 phlhalyl butyl glycolate 11
1,90 Unidentified 11
].?Q Methyl abiohi.(.'r,:'M.;; 10

'R | 0036210



Table fi (continued).
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Relative Retention Approximate
___Tjme^_____ ' Compound Level (PPb)

1.26 C15 terpincol 21
1,29 Unidentified 21
1.31 C,H19, Polyaromatic hydro- 30

0 u carbons

1,33 Unidentified 21
1.36 " 36
1.38 " 27
1.10 " 91

*Relntivc to Methyl Stearato

ARI0036.3
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Table G
Llangollon Landfill Sample No, 3, Base Extract

Recovery Well #29
(Total Number of Peaks > 1 PPb 12)

Relative Retention Approximate
Time*____ Compound Level (PPb)

0.11 Diethoxyethane 1300
0.15 Unidentified 1
0.33 Dichlorobutane 10
0.31 Unidentified 14
0.40 Dichlorobcnzene 13
0.10 Unidentified IB
0.18 " 15
0,50 Camphor (IS)
0.55 Unidentified 3
0.57 " 1
0.8? " 10
0.89 " 23
0.93 " 1?
0.95 " 10
1,0 'Dibutylphthalate 2
1.01 Bleed 1
1.07 Unidentified 45
1.11 Bleed
1.15 Bleed
1.16 Butyl Phlhalyl butyl

glycolate 2
1.22 v di-(2-ethyl hexyl) phthai ale 1
1.3C Bleed

"Relative to He thy1 S tea rate
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Table 7
Llangollon Landfill Sample Ho. 1, VOA

Recovery Well 121
(Total number of Peaks

> PPb 27)

Relative Retention Approximate
Tine * Compound Level, (PPb)

0.12 l'!ethylene Chloride
0.53 Acetone
1.00 Chloroform 5
1.24 lloxene-1 310
1.31 Trimethylsilol 1
1.11 Methyl Pentano 28
1.15 Benzene 3
1.60 N-llexano 975
1.81 Hexanone (I'iiiacolono) 1
1.92 3-llexanone 5
1.96 t-Hexanone 6
2.01 Toluene 1
2.07 n-Hexanol 39
2.32 bir, (2-chlorocthyl) ether 1
2.35 Xylene (or Ethyl Benzene) 1

*l(elativa to Chloroform

ARI00365
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Table C
Llangolloii Landfill Sample Ho, 4, Acid Extract

Recovery Hell 027
(Total Number of Peaks •- 1 PPb 22)

Relative Retention Approximate
Time* Compound L_ovc1JPPb).

0.33 Dichlorobutane i(j> 21
0.10 2-Cthyl hexanoic acid (IS) ^ .
0,13 Methyl pentmioate < 1
0.1G Unidentified I
0.56 " 1
0.67 " 2
0.69 " lf>5
0.76 CIQ Terpinoel 3
0.82 Bleed
0.87 Unidentified 1
0.91 Mclhy pal mi late 2
1.00 \ Uibulylphtlialalt! -i Methyl Stuaral.0 2
1.02 Bleed
1.05 Bleed
1.20 ; I'hllialatc (unidentified cpcl) 3
1.22 ^ Di (2-c-tliyl hex.yl) phthai ate 1
1.2H Bleed
1.2R C15 Tcrpcncol 21
1.31 Bleed
1.36 Unidentified 26
1,11 " 169

flRI00366



20
ORT-I.',;.

j «

Table 9
Llanciollon Landfill Sample llci, 1, Base Extract

Recovery Well 1121
(Total Number of Peaks > 1 PPb 10)

Relative Retention Approximate
Time*____ Compound Level JPPl))

0.20 Diothoxyethanc 25
0,30 Dichlorobutanc 20
0.32 Unknown 10
0.19 Camphor (IS)
O.C3 Unknown 19
0,85 Bleed 28
0,93 Unknown 19
0.98 Bleed 10
1.0 < Dilnityphthalatc 11
1.03 Bleed 15
1.09 Bleed 10
1.13 Bleed 16

'•Relative to Methyl I'd Imitate

AR10036,7
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Table 10
Lliingollon Landfill Sample No. C, VOA

Recovery Well //3
(Total Number of Peaks > 1 PPb 28)

Relative Retention Approximate
Time* ____ Comp_oimd Level _( p'pbj

0,10 Methylene Chloride >2500 1™

0.56 Acetone ' 10 (f"**

1.00 Chloroform 2 .•,".••'

1,06 Dichloroethane 700

1,25 llexorie-1 i\ZQ

l.'i? Benzene B2

1.62 n-llcxanc 550

*Rclative to Chloroform

ARI00368
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Table 11

Llamjollon Landfill Sample No, G, Acid Extract

Recovery Well //3

(Total Number of Peaks > 1 PPb 5)

Relative Retention Approximate
___Time*___ Compound Level (PPb)

0.13 2-Elhyl hexanoic Add (IS)''''

0.70 Unidentified 14

1,00 i Dibutyl Phthalate + 1-lGthyl Stoat-file 1

1.21 ' Di-(2-ethy1 boxy 1)pbtlui late 5

'•Relative to Methyl Stcarate

ARI00369



23

Table 1?

Llanyollon Landfill Sample No. 0, Base txtract

Recovery Well 03

(Total Number of Peaks > 1 PPb 9)

Relative Retention Approximate
Comjiouml Level ..(PPb)

0,17 DiethoxyeUiane '
0,34 Dichlorobutanc' 1

0.35 Unknown 1

0,51 Camphor (IS)

1.0 ( Dibutyl phthalatp 1

1.15 Illeecl 3

1.16 Butylphthalyl butyl glycnlate 2

1.22 < cli (2-etbyl hoxyDphthalate 100

*Relalivc to Methyl palmitatc

flRI00370
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Table 13

Llangollon Landfill Sample Ho. 7, VOA

Amoco PW 3 Hell

(Total Number of Peaks 1 PPb 21)

Relative Retention Approximate
———Time* __ Compound kveJJPPbi

°'/11 Methyl one chloride > 2500
0-58 Acetone 1700

1-00 Chloroform 6

1-22 Hexenc-1 ggg

1 -12 Methyl Pcnlane 2B5

1-15 Benzene gg /

1.60 n-llexane J IQQO (t> f
•I

1-51 3-Hoxanone 19

1.99 2-llexanono 1/1

2-07 Toluene

*Relative to Chloroform

ARI0037
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Table 11

Llangollon Land fill Sample.' Ho. 7, Acid Extract

flmoco Pll 3 Well

(Total Number of Peaks > 1 Pl'b 1}

Relative Retention Approximate
___ Time* ____ Compound Level (PPb)

0,12 2-Ethylhexanoic acid (IS) ̂

0,76 Unidentified 5

0,91 Methyl palniitatc 1

1.0 ? Dibutyl plithalatc -i Methyl Stearato < 1

1,14 Bleed

1.21 V Di(2-cthyl hcxyDphthalatc < 1

1.27 C15 Terpneol < 1

•'•Relative to Methyl Stearate

ARI0037'2



Table ID

llangollon Landfill Sample No, 7, Base Extract
Anioco PW 3 Hell

(Total Number of Peaks > 1 ppb 12)

Relative Retention Approximate
Time*___ Compound Level (Pl'b)

0.11 Diethoxyethane 10
0,33 Dichlorobutanc 27
0.34 Identified 2
0.12 " /so
0.16 " . 1G
0.51 Camphor (IS) '"''
0.74 Identified 7
0.76 " 2
1.0 \ Dibutylphthalatc 1
1.11 Bleed
1.15 Bleed
1.21 : cli-(2-ethyl hcxyDphthalatc 2

*Relat1ve to Methyl palinitatc

ARI00373



Table 1C •
Llangollon Landfill Sample 8, VOA

^rtisian Hater Hell 0Z_
(Total Number of Peaks > 1 PPb 11)

Relative Retention Approximate
Time*____ Compound Level, (PPb)

0.11 Methylenc Chloride > 2500 ̂
0.68 Acetone 80
0.87 Dichloroethane 1 .
1.00 Chloroforu: ,, 7/0 ̂
1.24 lloxenc-1 -^ ':̂'̂  -~80
1.11 Methyl pentane GOO
1.5fi Diisoprophyl ether < 1
1.59 n-Hoxane 70
1.92 Tetra chloroethene < 1
2.02 Toluene <

'Relative to Chloroform

flRI0037li
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Table 17
Llangollon Landfill Sample No..8, Acid Extract

Artisian Hater Hell 112
(Total Number of Peaks > 1 PPb 1)

Relative Retention Approximate
Time*____ Compound Level (PPb)

0.12 2-Ethyl hexnnoic acid (IS) ^

0.92 Methyl palmitate < 1

1,00 v Dibutyl phthalate + Kothyl Stearate < 1
1,15 Bleed

1.22 ^ Di-(2-ethyl hcxyljphlhalate 2

1,28 C15 Terpincol < 1

*Relative to Methyl Stearate

/1RI00375



Table 18

Llangollon Sample No. 8, Baso Extract

Artisian Hater Well II?.
(Total Number of Peaks > 1 PPb 3)

Relative Retention Approximate
———[IE0.. . ...— Compound |.evei (PPb)

0.12 Diethuxyetliaiis 4

0.33 Dichlorobutane 19

0.35 Unknown 1

0.51 Camphor (IS)

1.00 ( Di butyl ph thai ate •< ]

1-22 ;- di-(2-ethyl hexyl) phthalate < 1

^Relative to Methyl Stearato

MI00376
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Table 19

Overall Hillings of Organic Contaminants in

Groundwatcr Samples from Llangollon Landfill

*A refers to the cleanest and £ the most contaminated.

Sample location M!̂ L£L!M§__LEpb Overall
^^ VOA ACID BASE Ratings*

N o . 8 Artisian Well K i l l 3 A

No. 2 Monitoring Well M2 20 7 7 B

No. 7 Amoco Well PH3 21 1 1? C

No. 6 Recovery Well 113 20 5 9 [)

No. /I Recovery Well f27 27 K 40 E

No. 3 Recovery Well f?.9 29 11 4? F

flfi/00377


